Postinjury changes in platelet-derived growth factor-like activity in fish and rat optic nerves.
The poor regenerative ability of the CNS of mammals has been attributed, at least in part, to the presence of mature oligodendrocytes, which have been shown to inhibit axonal growth. Proliferation of oligodendrocyte progenitor cells in the rat optic nerve during development, and thereby the timing of oligodendrocyte differentiation, has been shown to depend on a factor derived from type 1 astrocytes, later characterized as platelet-derived growth factor (PDGF). In the present study we examine whether injury to the optic nerve induces changes in the levels of PDGF in spontaneously regenerating systems, compared with nonregenerating systems. Soluble substances, derived from nonneuronal cells surrounding injured fish and rat optic nerves, were prepared and examined for the presence of PDGF immunoreactivity and biological mitogenic activity on PDGF-responsive cells. The results suggest that PDGF-like mitogenic activity and immunoreactivity are present in both fish and rat optic nerves. However, in the rat optic nerve PDGF levels increased after axonal injury, whereas in the fish optic nerve injury was accompanied by an apparent decrease in PDGF-like levels. The results are discussed with respect to the possible role of PDGF in regeneration.